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$\rho$ , $\sigma$ 1
$r,z$ $u,$ $v$ , $P$ $z=$
Euler $z=z_{-}$ $z=z_{+}$
$\int_{z_{-}}^{z}+\frac{1}{r}\frac{\partial}{\partial r}(r\mathrm{u})dz+\int_{z_{-}}^{z}+\frac{\partial v}{\partial z}dz=0$, (1)
$\int_{l}^{z}+\frac{\partial u}{\partial t}dz+-\int_{z-}^{z}+u\frac{\partial u}{\theta r}dz+\int_{z-}^{l}+v\frac{\partial u}{\partial z}dz=-\int_{z-}^{z}+\frac{1}{\rho}\frac{\partial p}{\partial r}dz$, (2)
$\int_{z-}^{z}+\frac{\partial v}{\partial t}dz+\int_{z-}^{z}+u\frac{\partial v}{\partial r}dz+\int_{z-}^{z}+v\frac{\partial v}{\partial z}dz=-\int_{z-}^{z}+\frac{1}{\rho}\frac{\partial p}{\partial z}dz$ . (3)
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1:
$v= \frac{\partial z\pm}{\theta t}+u\frac{\partial z\pm}{\partial r}$ at $z=z\pm$
$p \pm=\mp\sigma(\frac{\neg\partial^{2}z\partial_{\Gamma^{\pm}}}{(1+(\frac{\partial z}{\partial}z\pm)^{2})^{\S}}+\frac{\#^{\partial z}}{r\sqrt{1+(\frac{\partial z}{\partial}r\pm)^{2}}},)$ at $z=z\pm$ (5)
$z$ $r$
[4,5,6,7] u, v, p z u, z,
\partial p/\partial z z u, v, P z
(1).(2),(3)
$r_{0}$
Wcbcr We We=\rho U8b0/\mbox{\boldmath $\sigma$}
. Leibnitz (6) (7) u- v-
$\frac{\partial\overline{u}}{\partial t}=-\overline{u}\frac{\partial\overline{u}}{\partial r}-\frac{1}{We}(\frac{\partial\overline{p}}{\partial r}-\frac{\Delta p}{b}\frac{\partial Z}{\partial r})$ ,
$\frac{\partial\overline{v}}{\partial t}=-\overline{u}\frac{\partial\overline{v}}{\partial r}-\frac{1}{We}\frac{\Delta p}{b}$,
$\overline{u},\overline{v}$, $b=z_{+}-z_{-}$
$\overline{u}=\frac{1}{b}\int_{z-}^{z}+udz$ , $\overline{v}=\frac{1}{b}\int_{z-}^{z}+vdz$ , $\overline{p}=\frac{1}{b}\int_{z_{-}}^{z}+pdz$
$\Delta p=p_{+}-P-$ $z$
p (5) (4) $z=z\pm$ 2
$Z$
$\frac{\partial Z}{\partial t}=\overline{v}-\overline{u}\frac{\partial Z}{\partial r}$ , (9)
, (1) b






$\frac{\partial}{\partial r}$ (rub) $=0$ , (11)
$\overline{u}\frac{\partial\overline{u}}{\partial r}+\frac{1}{We}(\frac{\partial\overline{p}}{\partial r}-\frac{\Delta p}{b}\frac{\partial Z}{\partial r})=0$, (12)
$\overline{u}\frac{\partial\varpi}{\partial r}+\frac{1}{We}\frac{\Delta p}{b}=0$ , (13)










$\frac{1}{2}(1-\frac{Q^{2}}{r^{2}b^{2}})+\frac{1}{2We}(_{(1+\frac{1}{4}(_{\partial}\frac{b}{f})^{2})^{\S}}\ovalbox{\tt\small REJECT}_{\partial}^{\partial^{2}b}+\frac{Tr\theta b}{r\sqrt{1+\frac{1}{4}(_{Tr}^{\partial b})^{2}}})=0$ (18)
We $Wearrow\infty(\sigmaarrow 0)$ , (18)
2 $b=Q/r,$ $\mathrm{u}=1$ ,
[2] –
r (18) 4 Runge-
Kutta $r$ 1 $b$ $\partial b/\partial r$ $\Delta r=0.\mathrm{O}\mathrm{O}1$ 2
b 2(a) $We=2,Q=1$
$1\leq r\leq 10$ $r_{0}=1.0$ $b=$ 0.917479
b/\partial r –
$\partial b/lJt=-\mathit{0}$ 7805
$r$ $\partial b/\partial r$ $b=Q/r$
2(a) 2(b) We We=20
Q Q=20
2(c) $Q$ b=Q $r$
, 2(c)
$We=500,$ $Q=25.0$ $50\leq r\leq 450$





2: $b((\mathrm{a}),(\mathrm{b}),(\mathrm{c}))$ $b$ $b=Q/r$ $((\mathrm{d}))$
(a): $We=2.0,$ $Q=1.0,$ $b0=$ 0.917479, (b): $We=20.0,$ $Q=1.0,$ $b_{0}=$ 0.98633, (c):
$We=20.0,$ $Q=10.0,$ $b_{0}=10.4782$ , (d): $We=50\mathit{0},$ $Q=25.0$
b=Q/r 2(d) $b=Q/r$,







Runge-Kutta $\Delta x$ 0.005, $\Delta t$
0.001 ,
$u$







3: ( $\mathrm{A}=0.W5,14$ ), (a): , (b):
, $v$
$b=b_{0},$ $u=U_{0},$ $v=A(1-e^{-t/T_{\delta}})\sin(2\pi/T),$ $z=0$ (20)
$b_{0},$ $U_{0}$ $r=r0$
$Q$ $b0$ (17) , $A,$ $T$ , $(1-e^{-t/T_{u}})$
$t=0$ $T_{s}=T/4$
Weber $We=500$, $T=25$, $r_{0}=50$ ,
r=450 , A=005, A=0005
3 14 , (a)
(b) 2 ,
$b_{0}$ 2














2 $k$ 4 $k$ 4
, 2 [41
r=r0 2 ,
$T=25$ $k=0.2682$ , 0.2363( ), $k=0.2533$ ,0.2493(




$We’= \frac{\rho bu}{\sigma}=We\frac{b}{b_{0}}=We\frac{Q}{b_{0}r}$ (24)








5: (a): 14 $r=340$
, (b): 14 $b$
(a)
$\mathrm{r}$ $\mathrm{r}$
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